The development of the human neocortex gives rise to a complex cytoarchitecture, grouping together cells with similar structure, connectivity and function. As a result, the six neocortical laminae show distinct molecular content. In schizophrenia, many anatomical and neurochemical changes appear to be restricted to a subset of lamina and/or cell types. In this study, we hypothesized that supragranular (SG; laminae II-III) and infragranular layers (IG; laminae V-VI) of area 46 in the human prefrontal cortex will show distinct and specific transcriptome alterations between subjects with schizophrenia and matched controls. To enhance sample homogeneity, we compared the gene expression patterns of the SG and IG layers of 8 matched middle-aged male subjects with schizophrenia to 8 pairwise matched controls using two replicate DNA microarrays for each sample. The study revealed strong disease-related laminar expression differences between the SG and IG layers. Expression changes were dominated by an overall underexpression of the IGenriched genes in the schizophrenia subjects compared to normal control subjects. Furthermore, using a diagnosis-blind, unsupervised clustering of the control-derived SG or IG-enriched transcripts, the IGenriched markers segregated the subjects with schizophrenia from the matched controls with a high degree of confidence. Importantly, multiple members of the semaphorin gene family reported altered gene expression, suggesting that the IG gene expression disturbances in subjects with schizophrenia may be a result of altered cortical development and disrupted brain connectivity.
Introduction
Schizophrenia is a devastating brain disorder that affects approximately 1% of the population. The disease is associated with anatomical, molecular and biochemical changes as well as impairment of cognitive function (Goldman-Rakic, 1994; Elvevag and Goldberg, 2000) . Postmortem transcriptome studies of schizophrenia, mostly performed on prefrontal cortical tissue, have uncovered expression alterations in genes responsible for synaptic function, oligodendrocyte development, energy homeostasis and immune/ chaperon response (for review see (Iwamoto and Kato, 2006; Mirnics et al., 2006) ). However, the vast majority of these microarray studies focused on bulk cortical tissue, where the cellular complexity of the cortical cytoarchitecture was lost in the harvesting procedures.
The human neocortex is organized into six layers that are differentiated by the size and packing density of their constituent neurons. During cortical development, newly born neurons migrate along radial fibers to reach their destination within the cortical plate. This process occurs in an inside-out pattern, where the deep layers are populated first (Angevine and Sidman, 1961; Caviness and Takahashi, 1995; Caviness et al., 1995; Gupta et al., 2002; Job and Tan, 2003; Rakic, 1988; Rakic and Caviness, 1995) . Once neurons reach their final destination, they establish their final phenotypes and synaptic partners, resulting in a distinct connectivity across cortical layers and regions (Bannister, 2005; Somogyi et al., 1998) : projection neurons of layers II/III mainly project to other cortical regions, layer V cells principally connect to the striatum and brainstem, while those in layer VI send their axons to the thalamus (Bannister, 2005; Lewis et al., 2002; Rockland, 2004) .
The neocortex appears to show a subset of restricted, lamina and/ or cell type-specific pathology in schizophrenia. Large pyramidal cells of layer III show reduced somal size (Pierri et al., 1999; Rajkowska et al., 1998; Sweet et al., 2004; Sweet et al., 2003) ; reelin expression deficits are primarily found in the most superficial layers (D' Arcangelo, 2006) , and GAD67 mRNA expression deficits are prominent in layers II-V and absent in layer VI of the prefrontal cortex (PFC). Unfortunately, "data-driven" expression studies are rarely applied in a Neurobiology of Disease 37 (2010) 738-746 
